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FOOD OR FEED CONTAINING NATURAL ANTIOXIDANT EXTRACTED FROM PALM 
OIL 

PURPOSE: To obtain a food or feed containing an antioxidant extracted from Elaeis 
guineensis of the family Palmae and containing a-tocotrienol, etc., effectively prevented in 
deterioration of quality due to oxidation and excellent in taste and flavor. 

CONSTITUTION: This food or feed contains preferably 0.0005-0. 1wt.% antioxidant, 
extracted from Elaeis guineensis of the family Palmae, containing preferably 10-30wt.% 
a-tocotrienol, preferably 15-40wt.% y-tocotrienol, preferably 5-15wt.% 5-tocotrienol and 
preferably 10-30wt.% a-tocophenol. 
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(2) 

1 

C»#S1] tt;I©DNA Kfr*. 
R£i9ffiT-;&-gaS£©Kia£gaB£3SS3-8\ 

[H#E2] •7-*-aea^5X5y-y>75' 

»5&T9J»r&, cDNA©3-xW 
7k-A*t£v>. L*t,^»3nfc»^» *©fcfflj&tBj 

}?Ab&"^*-£«:gL. tt«?*-*MMIUC* 

[S*l5] pSSDl &-5WJPSSD2 T*5»*B4f2 
[»#«6] ffigWDNA Srfl-£If#iS4gES©7'7X 
-£»fe»BJ&tc*AU ^XSK^J^-fca-FS 30 

-- >^-r*§!*^ i iea©^i*. 

[?£W©I?$fflfcISTO 
[000 1] 

S3- K-r5»fc?£S!8TS;£&t*-©fc»lcfflv>£ 
US t UTWfflfctfifcgaB^BBgaSSSrn- K-T5«fi 
[0002J 

Em. mmm, n4*V799-it 
*<ti^»sas-r*?». s&iix&x-r&s. cne> 

©Hry^-feEHtUTWoJtltt^teftT^i. L& 

^oTcn6©»*gas-t>«gafi*3-h-r-5ae a? 



&BI¥7- 1 6 3 3 7 9 

2 

: fsaw«»ci'n--> ; yr<&s*^T#ntf. *»© 

4a«ttgBH©»**t*««cS8ttft:.5tffl^$n 

[0 0 0 3] »»gaH-t>sgaaa-f©7=y*«ic 
->^-;vE?"i£f?ttn*tt 2 o 73 y mmm^uzsi 

&n*?a-->>f-?zz>z.t\zfzz. hfth'stn-jv 
mn*?-Yrz&fc?z&m\z>;u-->>;-tzij 

[0 0 0 4] 
[0005] 

[»Si£»ft-r5fc»©#a] sisw^s 

©IS*. ttlcW^y^^^y^.HSr^-K-r^DNA 

wh-s. v-*-gaa©ae^tfi»^$wc©^. n 
mmmzmxtzt. T-*-gaH**s*»»c»»a 

fa**. tts©DNA R«rft. -7-*-ia 
HS3-H-rsae : ?©±«icffAbfc©%, sae^ 

SMMItt fc 4* A UTiSIE D N A Kft- fc J: 0 3 - F 3 n 

sgaatsaiBT-*-gast©aM^gass^ 
sit-. v-*-gBH^**at{c»»$n5ct-£mg 

JCbT^^t-E^^H&n-H-r-SDNA 8rK-&& 

©Tisic#s-r3?D-->^g8e» *©tsh;i. 
ie)4-7-*-gas*3-H-r*«i«*^tj77X3 f 

[0 0 0 6] «T. *^WSSf«{CK^-r*. 

[0 0 0 7] ft&tffllSfflT'nt-?- =yf 

^VE^^H^n-H-r-SDNASrM-. Y-^-ia 
B£3-F?*»£^ «r^tr^^^— (01) SrftH 

u c:ns:«ii»jfflsaicgiAbT^n«. T-^-gess 
©n mmz&Mo^tfi-jv&m^^^tinabtzU^ 
saa*»«JtertT^$n. -r-^-gaa^ifs^n 

?±*E^7^F£3-FT£DNA X?U- 

[0 0 0 8] *^©^ffi«. ^©socigs-ttr. 
Ill tt^©DNA KHr*, ftftfflSaffl^S^^^-lC 

x6 2 ^e»nfc^^^-s h7>x^ii7->3>fes 
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[ooo9] &xmz-D^T&rFmm\zmi?z>. 

[0 0 10] xjbi 

ML *0 2~D<Dj5mfi*)Z (02 #io . 
[0 0 11] <#«jl> i»«U8^D^- * 

TS. 

[0 0 12] <#&2> »4MMM:/nqE-*--®T 
ffiK55£gcDNA£#tf^*-£, cDNA*lC#fc-r*fc 

FT*ae^£}?AT*. 

[0 0 13] *%W)**ft, #&1T&S&:/?;13 H 

[0 0 14] *Ka#«8^US>>£l/t«, pBR322*> 
pUC *^XSHO*Uy>3WBRT*«. ftttftB* 

R* ?3$»*J-— tf®:/nHE-*-, >i*DM*^ 
fttLT* ^^^-<D«»C#«lx^l>lfla±0!)a-- 

[0015] v-*-aaHtbTtt, z/9ir)\,mn* 

[0 0 16] S3IC, ^^TttSJLfc^^-pSSDl 50 



#BI¥7-1 6 337 9 

©ms PSSD1 SV40©a»*Uy>iffl»|^ 
n*-*- (SV40 ori & P. ) % 16S X^y>^S 
& (16S S.I.) % ^-ir>5/>yjBarrc-**^9-f 
V-g8ft (U ) . T7:/rj^-^-, Bgl IltEcoR Yffi 
ft, *n**-tf©«R»K (13 7#BOPro »6 4 
1 l#B<3Leu STS^ttt , SV40<D#»J(A) ttiOv^ 

puc *^*-cD«»*ye>x 0- 

(Amp 1 ) . fl77-v<D#Ui*>fc<&A/T?V> 
*. **S**--*JflV>n«, -*«7r-xDNA (cDNA 

©7>?H:>x«££trt &*SlcMK-c*. a=/t- 

*»BJ«*#»tCWrr*Ct«JT*-5. *fc. T7RNA 
#y*5-*fcflUBa**fc, ir>X®RNA £g«5lT 

x>^r*^i:iCJ:D, »«T^^ScDNA&^D-> 

[0 0 17] pSSD2 14, ^D+^-ifO»^««coP8S6 
Arg-Ser fcV>5EWfc*ALT**. Lfctfo 

T, N *«jcu^urcsas^i»*T#^. N **8t;:ia 
£Ltcm&ni)mtim\ztt&2nit®:. ft(w?*©&» 

E?K^HS:»<aiR««&3-HT^cDNACD£0!>gS 

[0 0 18] #£lftJH»*«&. X5MJ-->£*D*t 
atfcSDNA Kfrtt, cDNAfc*, £&DNA 

&DNA Kfr&fflViTfcJ:^. t>U DNA 9r)t+«C0BS&n 
[0 0 19] »ffe2CJHV)ftM. cDNAtD^J&SitbT 

fl:$ nfccDNA^s^-f u - v»« c 1 3&t-c* a. 

££;Uf, pKAl «#P8¥4-117292ICl2«) . pcDV (H. 0 
kayaoa and P. Berg, Hoi. Ceil. Biol. 3:280-289, 198 
3) , pCM8(B.Seed, Nature 329:840-842, 1987) £^ 

ifi-CtZ. pKAlTft»bfccDNA^-f ^?U-«ffll^« 

mtii T-^-gaa^n-H-r^DNA^n-^LT, p 

SSDl ft*VittpSSD2 <OEcoR V-Nol I9rH J (^D + ^- 
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[002 0] Xg2 
IS IT, fll^r^DNA SrM-^if A$nfc^^^~<Dig^ 

A, **Wi-*«77-i>£fflV>T, »%»B<Z>F5 

U>S^;Pv^7Aft, DEAE- r«h7>S> u#y- 

*±tt> 1991. #bo . $>%wz. -xmyy-z? 
swim ^n^fflViTh^>x7x^s/ 3 >$ff 

(ftK¥4-332284) . 

[0022] m^mmthxn, ^^-icia^ksn 

n^-z-zm-rzm&izte, t tKm^mvx^ 
cos »BwtauT^s. a? 

[0 02 3] XS3 

Batumi-*, ^t^-a-gaii 
±k iMh%<i><Dm£\zn. $L®%&&mfer%. 

[0 0 2 4] fcl/7-*-ifi««J«|BSnftiftl: 
[0 02 5] 

#<> *mt\tzn$<om\zi^2ftzh0x\zuif\ 
[0 0 2 6] DNA©a*Aicwr*»*»ai»»*± 

tf»*E£te, KM C Molecular Clon 
ing. A Laboratory Manua 
l w » Cold Spring Harbor Lab 
oratory, 1 9 8 9) Icftofc. 

[0 0 2 7] yy^-JVE^^HglBffl^^^-Off 50 



ftB§¥7-l 6 3 3 7 9 

s 

^7A^FpUC19 (7y*Vv7tt) 10/£g^l00 

0. 8X7»n-^y;M«»aciKc^^ y;i*s*u 

(»H¥4-117292ICE«) 10/ig^lO O^&oSca 

1, ^-Cl 00¥&tf>Pst I -CilWfcL&flk 0. 8*7 

>3>a, *»shbioi ©»aiE«*fffto&. »xc 

il»*6*llU&y5X5Hl Ou g*l 0 0»tt©Pv 
oil, OV>Tl 0 0¥&OPst 1 TilMbbfcft, 0. 8 

[0 0 2 8] y^X^ FpKAl (»HHt4-117292lce» 
10/tg^l0 O^ttOAcc I * W * 

tiT»ftb&«, o. 8X7^fn-xy;p«»8c»fc*> 

Ufc. H«0KHr £ 1<ty-*s 3 *B§SHB101© 

u fpkaiu t& 

*£fc£itSLfc. -ra*%, PKA1U Kk pKAl^ffUT 
V>fcpBBR322 fi^tUv>^ plIC S3feO^'Jv>fC 

[0 0 2 9] pKAlU In g£BstX I 10 *feT«ft»> 
T4DNA #>J*9— tffc<fcD*<D*«£¥»fcU T4 
DNA y#--«£J:Dy>ftftBg] II U L, 
fc. CCDt>tf)£Bgl II 20#tirC#ffc& T4U»-i? 
iCiOSfkL, pKAlUBSWHILfc. PKA1UB 20 
*&©EcoRY % 20#eoKpD I "CiBftbfca, *»8C7 
5 4*7** U 7*X77*-' feTfc±0**<OU>H» 
£»£Lfc. 

[0 0 3 0] t F7^^niJ-*3-V«]B«HT-1080 © 
cDNA^-f^y- (»B§¥4-117292fcE«) 0>&tt2£ 
a«Lfc£n->0SaEM*£0l6Jk *n*:J— 
©55£;gcDNA£^tj* D->pKAHIPA*^^nfc. 
[0 0 3 1] t h«>n*^-- tr»ttF^-f ><DN*« 
(1 3 7#S(DPro *6 1 4 2#B<7>Glu ) JCffl^T^ 

*T^*CD3a)B<0^^DNA *y^V-*WIA (7 

SSD1 5 , -€GCGATATCCCTCCTCTCCTCCAGAAG-3 t (E 

^J#^l) 

SSD2 5' -GGCGATATCGATCCTCTCCTCCAGAAG-3' (E 

^J#^2) 

SSD3 5' -CGCGGTACCAGCAAGAAAGCGGGTGG-3' (E 

^J#^3) 

[0 0 3 2] CMbCD^jc^U ^^-^-/y-i^-th 
TPCR fift&fxa:^. »>P*^— tfSttF^-f >cDNA 
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£«<Bbfc. Ttett. pKAl-l)PA(DPst I 

kbp (DRItl. ngfcSfSlC* &*1.8 

tz. PCR &J$fe£40#ftcDEcoR V:fc<fctf30*ffiCDKpn I 

8t>WcT4DNA U#-1f*m>T*l8U pSSDl , pSSD2 
[0 0 3 3] ->^VS^y^F-»P^-ifia^ 10 

(i) ^n*^- «A3k^^^<y7PcHn«4rr« 
pssD<o*g$ 

pXAl-DPA 1/igOEcoR V, Nae I i8fcf»£1.5X7#D-- 
tt300 bpCOcDNA»rlt^y;V<kO 
*BLfc. pSSDl £fc«:pSSD2 0.5/z g £10«fltf>EcoR 
V *»BC75 7»;fry7*X77*--'t?t;:£ 

^^-»r>tl'pKAl-UPAft*<DJfi300bp <Z)cDNASr>V£T4y 
^ifJC<fcD»jl6U, pSSDl-UPA , pSSD2-UPA £«&b 20 
tz. 

[0 0 3 4] (2) mi«JEHT**^^*^yy H 
cDNA£*rr*pSSDtf>»& 

pSSDl £fct*pSSD2 1 m g £ 10^fe<DEcoR VTtc^KIB 
flSLfc&, 2 ili&tf>EcoRIT37r> 45»l«fl!>S$HBfl:£ 

«y>8S£PfcSLfc. 

[0 0 3 5] k hJUiflPEB? (TOP- a) 55£ScDNA£ 
£tf75X^ KpKAl"TNF (»H 3 F4-117292fcB*> 1 /£ 
g<£Bal I fcilflcoR I$ftft£1.5X 7#D-xy;V ,30 

»500bp 0)cDNA9rM-£y^<tO*Bb 
fc. ^cD9rM-t^^^~9r«-OT4U^-^^ft$ffl^ 

t*»®jmio9 omtsftbfc. ®e>nfcj&site»#(D 

j?Ttf)EcoRI tKhtf»»T»0> AO«)D+t- tfcDNA 
U pSSDl-TOF , PSSD2-TNP tbfzo 

[0036] (3) 7^x^ /-y>7??"<-*Hn 

1 S*v^;l/^^HcDNA£^rr^pSSDO«« 

khy^x5/-y>7^^-^-ia^aTi cpai- 40 

1 ) Sk£&cDNA£^tr77XS KpXAl-PAll (ftS. £ 
6gtSK»*, 3 8#3*^ 4 5 8- 2 6 7H) 1 jzg 

coecoR k stn i ?8ft:ft£i.5X7^n-xy;v^* 

fttaut, #220bp (DcDNAR>t£y^i:DmB«5Sb, 
*ffiE«OpSSDl £fctepSSD2 0^^^-»rM-tCT4U^ 
— «KJ:0*I6L£. ^0)S»KlT*MI)ll09 

cat, fttnftmnGmoGTz^yx-iVomvi 

ZftUitt. »>n*:f-ifcDNA+C7>2 Afl?<7)EcoRI If 

PAi-i emmsitmx^tix^h<o^miRL. pssdi- 50 
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PAI1, vSSD2-?MltL1t. 
[0 0 3 7] *sifir)V6Ln'VJ s ?Y- frP*j— gSte 

pSSDl > pSSD2 lug £EcoRV £Not I TiBrtsBt 0. 
7X7^D-xy;l/aa*»£ff^^, «900bp coBrfr^ 

[0 0 3 8] k >*-Vffla«cU937**mRNA 
SpKAlfc'***-:/^ V- 1 LTilSUfccDNA^ 
75 'J- (ftffl¥4-117292fce*) 1.5 /ig £EcoR 
V, AorH52, Spe I , Sac I ♦ Pvo IK PoaC ITiBfcb 
m T4DNA*y^^iflca:0¥»*»fcUfc. 3£ 
ICNot I rmitLtZ& *ffi«C75 7;V*U7*X7r 
*-^£J;D*«y>»££l»£L*:. ^C0cDNA5>fy 

;W >cDNA£<&trEcoR V-Not I»rfr^T4 DNAy^-tffc 

iosm *bsjmio9 zmmimvft. 

[0 0 3 9] C0S-7 *g&<Ph7>X7xfr->3> 

mnte&ftvyyMwrFvxsizm&hrz. &spssd 

7?X* K£*rr**»BJM109 ^S?fc»«tf>^y-fca 

2frzm?££ocx&&zw&i,* ioo 

tfg/ml 7>ki/y>-&W2xYT2nl IC«®L£. 37TT 
1©IB30#S*&, ^M-77— >H13I07«»a50a 

i 2t>\zimm%zvrz. cmmmz-o^ 

T15.000[5ie, 5 »BI©i8i>*2HllfiU 
^iC^L/c±fS£^/c. C©±fl|l.2Di ICWLT20 
X TpjX^k^yn-Jk 2.5HNaCl S»0.3m! £* 
JDb^lCS^L, ^i&fcT10#f{I3#@&, 15,000® 
G, lO^racoS^^ff^^. ttR^lHliRbfc. ftbtltz 
it»£120 u I©h'JX-EDTA (pH8.0) £S»U ^ 

*^7MU y^XjSlCiD^XSFDNA ^ffltilU 

[0 0 4 0] *;V»Ha**ltfflfiC0S7 (ATCC<fcD# 

so 10% ^^»je*»**ti^*^yaaae-f-jf 

;i.S%(DMEM)^, 5XC02 ffflET, 3rCT««bfc. 0.7 
M>. 8x10 s HWC0S7aBfi^6A7W-F (X>^tt, T^C 
<D®g3ca ) 5%C0 2 SftT, 3rCT20-22f$fU] 

«*ufc, y>ss»»T«i]fi*M£tt^ 

5f^lC50BMFUXfflli (pH7.5) ^tTDMEM (TDMB 

M)THKtt^Lfe. cnmmiz&D-y?)], (77-yfi 

-2 I fcb<te2*®DNA 1-2/ig) *^tr 
0.4mg/nl DEAE x*X b 7>£WTDMEM 0.8nl ^SljDn 
5*C0* #flET, 3rCT4^Wig|tbfe. 1t>7;!,at 
TDMEM T^teS®£ft»b, 100 //M ^DD 
^>^WTDMEM 1ml £*JDU 5XC0? SftT, 371CT3 
^^»£!»5&b, TDMEM lCT«Bte^®£ 
10X ^vfl&Jglftl»[^DMEM$ 1 Aft^D 2nljD 

A, 5xco 2 ^«t> 3rc»cT5 0-iara«su^. 

[0 04 1] *§g±@g)7y-fe-r 

2«ov7^yyy-y> (^^xa) , 0.5x7^0- 
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x, lmM mciDVi/yixtistsym*) >&mm. (pH7. 

4 ) 10n!»C10*tfl:©thhD>lf> (fcfflKii) 

-h^piHut. h7>x7i^va>Uifccos an© 

PWM^a^-hbfc. #*>nfcig#PJ©Bi&£>?D 

©J&tSttfc. 
[0 0 4 2] pSSDl-UPA . PSSD2-UPA . pSSDl-THP . pS 
SD2-TNP . pSSDl-PAIL pSSD2-PAIl©-#8DNA &Stt 
7r-y»ajSIC«k»3^HC«UfcC0S7ffl|S<D6 B8© 

?\fc5lc» V>1*n©U->7>fc8fcn£JBj£U tfn* 

*-vmw izmztift z ttmma nit. 

[0 043] 

an 





mnm& (no 


pKAl 


0 


PSSDI-CPA 


1.3 


pSSDHJPA 


1.3 


pSSDl-TKF 


1.46 


PSSD2-THP 


1.25 


PSSD1-PAI1 


1. 35 


PSSD2-PAI1 


1.3 


pSSX-1 


1.2 



[0 0 4 4] ^ffi2Tfffibfc«ae«WCt5^T. ff 
K£ffl^Th5>7.7x^x3><£fTao^tJ:5. CO 30 



5' *«©JgSEW**3£tfctr5. #8Eti7*nx 
^•^U*>3 7®eM©5' #«iRffl*tl8jl&3H>^ 
£ 1 2 2#B©Len *Tffl«f{®* (S/^PEJWW* 

V», t)t©5-f^5U-SX^U-^>yTSCtfCi 
0. *raffiti:/nx*?y*>373eH©%£BcDNA 

[0 0 4 5] B4K7^7*U>«**gttS;Rbfc7n- 
ifl >©cDNA®»©*ifiSSt»T*Lfc. (ri-fnfe. 5' 
#8i«S«< HI»3H>*>6»* Ctity 

g&sw*©->7>;i«fl««!&ta*nTv>&. c:©c 

ttt. ->^;PE*Hffi«££ttD»A *f>D*±— t©S 

->^;vs5o©s*©SDf5»cBifcer. so**- - &&t 
*aiawc#»3nsc le^t. c© 

a? fr€7n-->^-c#5rt*t^snfc. H4 \z 

[0046] 

DBRtt] E*U#*I : 1 
E*1©S3 : 2 7 

E*l©8gi : ffil©t*8 MDNA 



27 



GGCGATATCC CTCCTCTCCT CCAGAAG 

simn : 2 

Sm<0&S : 2 7 58 
Efl 

GGCGATATCC ATCCTCTCCT CCAGAAG 

Btfim : 3 

E5>J©g3 : 2 6 ★ 
E?J 

CGCGGTACCA GCAAGAAAGC GGGTGG 

[02] la^afeTs^n-r-sigs^-rH. scDNA©«Kg$s-ra. 

[0 3] *369!©7"7 7.= KT»£pSSDl , PSSD2 
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DNAifr D N Affft 



[02] 



<»i*2> 

ft* »bs«lec d naa-^j- 



[03] 



IcoHI Bglll KooKV 



pSSDl 
FroSorStrPro 
(CCT) p88D2 




pUCorl 
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ftK¥7-l 63 3 79 



[04] 



0.5 
-I— 



1J> 
1 



pSSD1-UPA 
pSSD1-TNF 
pSSD1-PAI1 
pSSX-1 
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